B\ ) /4

INTEGRATING QUALITY ASSURANCE
INTO TRIBAL WATER PROGRAMS

B of B 4 4 f |y I i - e = 3 I
":F-.__. ':; g || I:-'; :- 1 'I;I " ] :'.. '..I._.I_tll- W ”I.: e~ 1 =
i Ean, i *_'_ _'..'rul o Y o = = o Rt
(L ¥ ,_:\ L p ;i-:--" -4 i % %y £ : ”
TR il ',':-'- i 3 = qa ]mm m‘) "
- O ey el ” ! |
|

A RESOURCE GUIDE FOR RELIABLE WATER QUALITY DATA COLLECTION J




INTEGRATING QUALITY ASSURANCE
INTO TRIBAL WATER PROGRAMS

Writing & technical review: Chris Lehnertz, EPA Region 8

Additional echnical review & editing; Phil Johnson, EPA Region 8
Rick Fdmonds, EPA Region 8
David Rathke, EPA Region 8

""l't'-;l.ll review &0 Commerits: Ute Mountain Utre Tribe
Fort Peck Tribes
Southern Ute Tribe
Editing, design, photography & production: ECOS Communications, Inc,
Boulder, Colorado

Cover art work: Morman Lansing
Southern Ute Tribe




Opening Prayer for the Conference:
“Quality Assurance for Water Quality in Indian Country”
Scuthern Ute Reservation, September 1992

Heavenly Father, (srandfather, we thank you for this time of day, Grand-
father, that weve gathe red here in a #ood way, I'_mm.;f.l{;m"vr the participants
[for this canference on water quality, Grandfather

We thank you, Grandfather, for all that youve created. We thank you for the
water of life. Grandfather. that theie professionals ave here, Grandfather, that
they can take this knowledge theyve gained about theiv individial reserva-
tions and their homes, Crandfather, that we can protect all of our water and
our water quality, Crandfather.

We ask in a bumble way, Grandfacher, for good prayers, Grandfather, for the
wnbarn generations, and for the litde chaldren. Grandfather. For the teenap-
er generatton, CGrandfather, we ask your #ﬁ'f-rz_ﬂg:. for the adult genervarion,
Grandfaiher, for all thase from the doarrvay in to the doarway ous, that you
can take care of their needs. We thank you. Grandfather, for our elders and
our ancestors, Grandfather. Withonr them we would nor be able ro do the
things that have brovght us to where we are right now, Grandfasher.

All things, spoken and wspoken, we atk in @ humble way that you take care
of these things, Heavenly Father, and we put these o your bawds, Grand-

Sather. Again, Grandfather, we thank you for the water of life that we can
ke care af 1 in a good way for all the genevations thar will be caming in the
Juiure. Armer,

—Nathan Winder
Soathern Ute Tribe
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INTRODUCTION

BACKGROUND

In Seprember 1992, the Southern
Ure Indian Tribe and the Unived States
Environmental Protection Agency
{EPA) Region & co-sponsored the
workshop “Quality Assurance for Water
Qualiry in Indian Country.” The
document before vou is a result of
that workshop. It presents workshop
information along with suggested
methods for incorporating quality
assurance—a process for evaluacng
dara qualicy—into tribal water qualicy
programs, based on EPA requirements,

Reauthorization of the Clean Water Act
{ONAY in 1987 éreared oppormunitics
for [ndian rribes to receive financial
assistance from EPA. The Agency now
provides funding to Indian tribes for
the development of many tvpes of
water quality projects, including: warer
guality program development, lake
water quality assessment and remedia-
tion, point and nonpoint source pollu-
tion control, and wetlands protection.
When environmental data are collecred
by any entity tunded through EPA, spe-
cific rechnical requiréments must be
met in order to ensure thar daca are of
good qualin:. The system of such

¥ By law: vou cannot conduct water
monitoring under an EPA-funded pro-

gram until you have an approved
Quality Assurance Project Plan,

¥ Ifawibeis sampling under a
QAQU program with the pre-1993
format, sampling may continue, bur
the QAPT must be reformaned by
October 1994,

quality assurance is commonly known
as QAJQC (qualiry assurance/quality
control). QA/QC should be integrated
into  tribal warer quality monitoring
program at the outser of program
development.

T CLAO wrarieshap i ome exittrle of sechical training avadlable from EPA

The purpose of this guide is 1o provide
you with the information that you will
need to develop a tribal QA/QC pro-
gram. ltalso provides instructions for
writing the required Quality Assurance
Project Plan (QAPP) that muse be
approved by EPA before monitoring
may begin under a CWA grant.

By federal regulation, any entity
funded by EPA to collect enviroment-
al data must develop a QAPP which
will document how their QA/QC pro-
gram meets EPA criteria. This is
required so thar EPA and its gran ees
can ensure that the.dam collected are
scientibically valid, of known and suit-
able quality, collected with the best
cost-effective rechnology available, and
legally defensible if necessary,




DATAS

Many eribal warer quality programs
have already developed EPA-approved
OASQC programs. Because the QAPP
formar and conrenrs are new and sam-
pling rechnology has recently changed,
previously-approved QASQUC programs
may not reflect current requirements.

Sample purtiuris of the new QAPP for-

mat are provided in the section of this
document entitled Qu.lllw Aszurance
Project Plans.”

Field cecfons wre Jreard r.-lf..hr.u.r.l_}l EPA trocins LT T T

QA/QC is used when making any
environmental measurement, includ-
ing thosc for water, air, or soil.  But
how does QASQC fic into tribal warer
quality program development? From
evaluaring historical data to projecring
monitoring costs for a grant preposal,
QA/QC considerations must be
included. The case study in the next
section of this guide llustrares the
integration of QA/QC into the devel
opment of a ribal program,

P OO OOLOLLOLOLOE

HOW TO USE THIS GUIDH
This guide is divided into four sec-
tions, each of which can be read-and

) I].\iﬁ‘.'lll =L | I,ll'l.i:t. Ill'ltlt_‘F‘.lt'ﬂﬂ,!cl'll {JI‘[EIL‘ l'll,i'l-

ers. Reading only one section, however,
might leave you with an incomplere
picture of the process for i|'uq;r:uiug
QASQC into your tribal water

quality program. We suggest thar you
tead through the entire guide in the
order presented here. Afterward, you
niay want to go back (o a certain sex-
tion for further study or clarification.

The "Case Study” section provides a
step-by-step overview of the entire
process tor establishing a water moni-
toring program, beginning with the
tribe’s commitment and ending with an
evaluation of the data collected. The
derails for developing your own
QAQC program can be found in the
two sections following the case study.
Throughout this guide, informational
tips are presented in shaded boxes.
while important definitions can be
found in bold type in the page's ourer
margin. (The Glossary, in'the “Helptul
Resources” section, is another good”
place 1o check for definitions.) The
“Quality Assurance and Qualiry
Control Working Together” section
contains formulas and mathemarical
computations to berter preésent several
technical concepts, and the *Quality
Assurance Project Plans” section pro-
vides numerous examples shown on
ruled or graph paper for you to follow.
Sources for additional information are
listed under References in the final sec-
tion. If vou are unable o find the
answers (0 your questions in this guide,
contact EPA for assistance.
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CASE STUDY:
TRIBAL WATER QUALITY
PROGRAM DEVELOPMENT
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CASE STUDY:

TRIBAL WATER QUALITY PROGRAM DEVEI.OPMENT
UTE MOUNTAIN UTE TRIBE

The following is an account of the
steps that could be taken by a tribe to
develop a warer quality protection
program that includes adequate
QA provisions. Bepinning with a
stated commitment by the tribe o
PIIJL-'..TLI. its reservaton warters, the [.:'[1.'!'
Meouneain Ute Tribe developed the
necessary systems and EPA documents
ta receive @ OWA grant and begin sur
face warer monitoring. Although the
timeline and progression of events will
vary from tribe to tribe, this case study
ray help vou to plan for the success-
ful integration of QA/QC inta vour

- program.

In 1991, the Ure Mouneain Ute Tribal
Council decided thar one of the tribe's
priorities was to protect water quality
on the Ute Mountain Ute Reserva-
tion, The tribe investgated a variety
of possibilities for developing a warer
quality protection program. Afier
applying and being approved for an
EPA Clean YWater Act Section 106
grant, the tribe initiated program

development.

PROGRAM DEVELOPMENT

The first rask for the tribe was to
hire a Warter Qualiry Specialist with a
hackground in hinh:g:,’ and chemisrry.
The role of the Water Qualicy

Hpn‘iﬂ“st wis 1o provide technical

assistance to the tribe by developing
and managing a tribal water quality
program. The Water Qualicy Specialist
worked closely with the Tribal Council
to develop a program objective and
long-range goals. Examples of these are:

Objective:

The Ute Mountain Ute Tribe will
protect. maintain, and enhance the
quality of tribal waters,

Long-Range Goals:

1. To develap a complete set of hase-
line data on the quality of tribal surface
warer, groundwater, and wetlands.
Monitoring will include chemical, phys-
ical, and biological parameters as well
as habicar assessments, and will incorpo-
tate appropriate quality assurance and
quality control measures, The resulting
database will: (a) provide an overview of
the current quality of resenvation waters,
(b} assist in classifving waters for the
development of water quality standards,
{c) help to inventory potential point
and nonpoint sources of pollution, and
(d} idensify areas of special concern thar
may need immediare attention of fur-
ther study. Data will be used for leng-
term monitoring of abatement projects,
tracking water qualicy standards com-
pliance, providing information for
assessing environmental impacts from
development on the reservarion, and

k Pl’lﬂrll’l?ﬁll‘lg Program acrvities.

Moo An EPA Secrion 106 grant can e o comensone for developing o tribal water qualiey progeam. [ecan

|;|r4n-i|:h: |II.!II|;"I]._; o 4 beoad ringe of waiter 11|l!|L|Iim1 cosntral [rrojects. including werland: F||1|¢'|_‘i”|'|l “"“I‘"i"'-

sotre pollution conteol, water dqualicy standards development, peemitring and code develnpmeny; and gooand-
saler, surface waeee, and lake witer qLIJljl':." sarnplirtg. Wastewater treatment faclity conszmic o and arslyss

af drinking warer are nov eligible for funding wider the 106 progmm.

Qualsty Assurance (QA)
isﬂﬁmrhn wdhrieh
enstires that o manitor-
g pragram is ade-
q'umfy pﬁdnne&f anrel
conducted to provide
data of tire bighest pos-
sible quality. QA is a
set of vperating princi-
ples and procedures
m::i’fd-f data vollection,
sample bandling, analy-
sis, and data review
that can be used in the
[field and in the labora-
tory te provide data
that are of kenowen qual-
ity. Simply prt: QA iz a
way to effectively collecr
environmental deta and
determtine bow believ-

alle or relialle they are.

- i 1

'y

is the set of steps talen
during sample collection
and arwalyss o ensure
that data quality meets
the minfmem standares
established by a Quality
Assurance Pro jec.r Plan,

SOO
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mupritoring is the collec-
tion asid analysis of
water, organimms living
in ar adjacent ro the
water, or physical ele-
menes assoctared with
water that may serve o
eharacterize the quality
af rhe warer. It may
alse include data collec-
tiom on the condition of
the plrysival and bioloy-
dcad habitat in and
arosnd @ body of wearer.
Typical monitoring data
can be sepavated into
cﬁ:mfcﬂf,_pﬁysirdf. fiig-
logical, and babitat
prrmeters.

2. To develop a warer quality pro-
gram that will address point and non-
point sources of pollution. This will be
accomplished through the development
of rules and regulations, management
and assessment plans, best management
pracrices, and warer quality standards.

3. To enhance the wechnical and
administrative Expcr:isn: of water quality
program stafl through training and
instruction. This will allow the-reibe o
work as an equal partner with other
agencies regarding water qualicy issues
both on and off the reservanion.

After the long-range goals were
approved by the Tribal Counc il, shor-
range activities were translated into a
final Section 106 grant wurl:p!:uh

SECTION 106
GRANT WORKPLAN

The workplan was written to
encompass activities to be complered
during the one-year grant project

Seiniug o sbyeany i one way to collepy aata abowt firk popalations,

OoOoP

¥  The primary purpose of moni-
toring is to conlirm ar deny the
presence, amount, and extent of pal-
lutanes or contaminants. Keep this
in mind when developing a moni-

| toring progrum, .

¥ Beniember that your QAPP
must be completed and approved
before vou collect baseline dara or
perform any monitoring. However,
you may begin compiling historic
darta ar any rime.

period. All of the workplan activities
were tied to the long-range goals.
While some program activities would
be conducted over more than one year,
only these tasks cthar eould be accom
plished during the grant period were
described. Listed here, withour details
such as specific tasks; budget, of
milestones, are some of the activities:

L. Establish a Warer Quality
Protection Office; purchase office and
sampling equipment and supplies; hire
a Water Quality Technician to work
with the Warer Quality Specialist.

2, Compile and review historical
data on the quality of reservation
waters. Develop formar for water
quality database and enter data of
acceptable quality,

3. Determine gaps in the existing
data and outline a surface warer quality
monitonng program. Before monior-
ing is pertormed, the moniroring
program derails will be sent o EPA as
an addition to the workplan,




4. Write a Standard Operating
Procedures (SOP) manual of monitos-
ing procedures. The SOPs will be used
whenever water quality program sam-
ples are collected.

5. Wrirc a Qualiry Assurance
Project Plan (QQAPP) thar will ourline
the QA/QC requirements for collecting
and analyzing data, Submit the QAPP
to-EPA for approval.

Because the scope of work for this grant
was only one vear, the mribe focused on
surface water only, and planned w
manitor groundwarer and wetlands ar a
later date. As soon as the workplan was
approved by EPA, work was initiated.

AR AR R R R RRRREEERRERRLEEY

¥ 50D, if fellowed correctly, will
provide consistency in sampling.

All sampling procedures should be
conuined in one document, and be
readily available to provide instruc-
tion for anyone conducting field |
sampling, 50Ps frequenty consise
of the operating manuals from ficld
and laboratory equipment, specific
information on how a sample
should be extracted from a body of
water, and instructions for the han-
dling of sample containers.

¥  Depending on your experience
with manitoring and environmental
data collection, as well as vour
warkload, the writing of your
QAPT and SOP documents could
tike from ane weck 10 several
maonths, The pre-wark for collect-
ing equipment operating instroc-
tions, contracting with a laboratory,
and gathering information on ele-
ments for your QAPP typically
takes as long as one month.

WORKPLAN
IMPLEMENTATION

Many of the acrivities of the work-
plan were conducted at the same time.
Once & Water Quality Protection
Office was established, the program
entered into the day-to-day work of
implementing other aspects of the
workplan and developing the water
quality program.

1. The Water Quality Specialist set

up the Warer Quality Prorecrion Office,

hired 2 Water Quality Technician,
ordered office and sampling equipmens
and supplies, and began performing
activitics from the workplan.

2. The Water Quality Technician
hegan ro compile existing warer quality
information from organizations thar
had previously conducted warter quality
maonitoring on surface water, ground-
water, and wetlands within or adjacent
to the reservation boundaries. Data
were limired to information no more
than 15 years old. The Technician
looked for chemical, physical, and habi-
tar dara, as well as data on the plant and
animal species tound in and around
aquatic areas. It was found that each of
the four dra'tnagt's on the reservation
had been sampled within the previous
15 years for physical, chemical, and
biological paramerers.

3. The Specialist performed a
review of the water qualiry dara char
had been L'mﬁp“rd, For three of the
four drainages found on the reserva-
tion, the water quality daca included

QA/QC results.

The fourth drainage. the Mancos, had
been monimored every vear far the

Standard Operating
Procedure (SOP] marnu-
al is @ written, step-by-
stepe deseription of the
Prm‘tdﬂrﬂ' thar should
be :'ue._n"ﬁr colleering
samples and performing
analyses. These proce-
dures are designed to
ENENTe ?‘lﬂl‘ !ﬂmp!ﬂ.‘l‘ ArE
collected, preseveed,
bandled, and analyzed
i1 @ praper wtannes,
and that sampling is
done consistently from
year to year. SOPs also
ensire that evaluations
on habitat parameters
are performed the same
way by all warer quality
personnel, to provide

- eORsISteRcy.

Quality Assurance

Projeet Plan (QAPP)

5 a written plan that,
oatlines the procedures
to b siseed for emsuring
Irigh-aqualivy duts when
conducting sample col-
lection and analysis for
environmental monitor-
ing. A QAPP cansists of
up to 25 elemenis that
comprise o quality
L

S SO
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previous ten years, but there was no
indication that any QA/QC had been
used,  Because there was no documen-
tation on the use of QA/QC, the quali

ty of this data could not be determined.

The Specialist decided that the infor-
mation from the other three drainages
Wis urgtlud enough quality to be
enrered inro the rribal database as base-
line data. The Mancos daca, however,
were of unknown quality, and could
not be used in the database. Thus, the
only gap in baseline data was for the
Mancos drainage.

4. In order to complete the baseline
datg collection, the Specialist and the
Technician would need to moniter the
bancos River and che seven streams
thar drained into ir. While the
Specialist outlined a monitoring pro-
gram for the Mancos, the Technician
began to work on developing the
required QAPP and SOP documents.

5. Because there is so much overlap
berween the SOPs and QAPPE they were
developed concurrently. The Tech-
nician wrore the QAPE induding the
tribe’s expecrations for the quality of
‘.l.!ll!., I“!W ﬂ.]l‘1ﬂi]l"|! rhl' .r-lﬂl_'r'\.'i'\i IEF[]-“'_'
dara would be, and how the quality of
the resules would be decermined. The
QAP included information on how
many and what types of quality control
samples would be used. This would
determing the quality of held collection
procedures as well as held and laboraro-
ry analyses. It also included specific
informarion abour how |1|rl_g each sam-
ple could be kept before analysis, infor-
mation on how te preserve samples, the
rype of contiiner to be used, specifics
on how the samples should be shipped,

" and the analytical methods to be used.

¥  The QAPP was written o
include the necessary informarion
for collecting and analyzing every
type of physical and chemical para-
mieter that the tribe might possibly
measnre. Although the Technician
and Specialist knew they would not
monitor for every parameter in
every sample, they included all pos-

" sible paramerers in the QAPP so
that they would enly have 1o write
this part of the document once, suls-
ject to change only with changes in
applicable technology,

¥ Kecp the SOP and QAPP doc-
uments together for quick reference
in the field and laboratory. Even
when you have collecred the same
type of sample every day fora
month, refer back to these docu-
ments perodically to check vour
sampling procedures.
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help you cach problems early in the
sampling scason,

'. Take time 1o leok around you
ax those things that might influence
the rivers that low into reservation
waters. Ask questions of people
who may have valuable information
{L:.g.. industry operators, geologists,
weather specialists, farmers),
¥ Consider the scason of the year
when planning monitoring, as this
will affect flow, dilution, and other
aspects of surface warers. Scorms
. amd droughts can alse affect your
monitoring resulis. Male sure 10
indicate current season and weather |
in your ficld notchook.
¥  Check your data periodically,
not just at the end of the year. Do
they appear reasonable?  Are there
any big surprises? Duoing this can
To put rogethier the SOPs; the
Technician eollected all the operaring
manuals for the field and laboratory
sampling equipment that the ribe had
purchased. The reference book
: Standard Methods far the Examination
of Water and Wiastewater (see Ref-
erences, page 33) was reviewed so that
the Technician could lise the exact pro-
ceduires thar would be used for each
type of sample collection. Once the
Technician compiled these items, they
- were put together in one notebook.
: Because one copy was needed in the
= laborarory and another was needed in
' the field, che Technician made twin
= copies (and laminared each pagel,
keeping the original in the office. This
way, anyone collecting samples could
refer o the SOP notebook for com-
plete instrucrions,

MONITORING

Water quality monitoring is con--
ducred for a wide variety of reasons.
For example, monitosing programs may
be established o collect baseline data or
o evaluate the effecrs of road 1‘|L]i|t'|ir|Er
and maintenance, forest harvest; appli-
cation-of herbicides and pesricidas,
recreation, grazing, or mining. Each of
these  programs would necessitare a
specific ser of monitoring tests. Clearly
stating and understanding your objec
tive for mnnimrihg will :’-u_-ir- you 1o
determine how often-and where sam-

FlEi:':- should be collected,

'he Specialist outlined 2 monitoring-
plan for the Mancos drainage, aimed at
providing baseline data, and sent it to
EP'A as part of the rribal workplan.

I'he QAPP was also sent to EPA for
approval, with the SOPs attached for
review.. Meanwhile, the Specialisr and
lechnician spent time in the field and
laboratory, becoming familiar with

-their equipment and Standard

ﬂprr.lring Procedures. The first sam-

ples were collected just for practice and

were not included in the official water
guality darabase.

¥ Include a statement in your field notebook about land use
near and upstream from your sampling sites. Such infarmation
might help 10 explain your resules, especially in explaining why
certain values turned out higher or lower than expecred.

¥ Are you looking for training in monitoring technigues?
Local colleges and universities may offer courses in monitoring or
environmental science. Additional resources for training include
other tribes, state and federal agencies, and a collection of
extensive lirerature on monitering plans and procedures.

S OO
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¥ Assoon as your QAPP is approved and your SOPs are final-
ized, you and your sampling stafl should read and discuss these
documents to become completely familiar with them.
Communication berween people collecting data is essential; if
possible, have them sample together in the field. In addition,
sampling personnel should document their procedures (and
deviations from procedures) 1o help identity situations where
problems may arise because consistency is not ensured. This way,
if program personnel leave the program, new stalf will have acen-
- rate documentation on how samples have been collected.

Objectives (0]

the numerical oals that
are set for a monitoring
project, Based on the
abjective of the sam-
pling. numbers ave
defimed for the range of
dara qualicy that will
be weceptable. DQ0s
reflect the accwracy, pre-
cision, and completeness
Jor each parameter thar
is measured,

OO

Once the monitoring plan and the
QAP were approved by EPA, the
Spucia]isf and Technician were able ro
begin monitoring. They eollected the
samples thar had been identified in the
monitoring plan, closely following the
S50Ps and QAPE The Specialise was
identified as the Quality Assurance
{OMficer, and ensured that the correct
methods for sample collection, prescr-
vation, storage, and shipment were
used. Some of the tests, such as those
tor temperature, conductivity, hard-
ness, alkaliniry, dissolved oxygen, and
pH. were conducted in the field or
tribal laboratary. Samples to test for
constituents such as iron, mercury, and
arrazine were collected and then sent to
a contract laboratory for analysis. For
bath types of data, QA/QC procedures
were performed regularly.

RESULTS

Onee the data from the monitoring
were compiled, the Specialist went
back to the QAPP o review the
requirements for acceprable dara quali-
ty. By reconciling the QA/QC sample
resules with the data quality objecrives
outlined in the QAPE the Specialist
was able to determine that the overall

quality of the dara was good. (Lhe
pr{:crd ures for conducring this ovpe af
reconciliation are deraled on page 16.)
Data not meeting the QASQC guide-
lines were discarded. These steps en-
sured char the data used were likely to
represent the acrual conditions n_rFllu-
water. At this point, the water qualiry
staff could identify locatons of poor
warer gquality and recommend

further action.

This case study is just one example of
how QAT can be successfully in-
corporated into a tribal warter qualiy
program, It illustrates the importance
of developing the QAPP and SOP doe-
uments early in the process. By becom-
ing familiar with the procedures in
these documents, and using thern reg-
ularly in the held and laboratory, dhe
tribe was able to determine the qualing
aof the da collected.

¥ When choosing a labaratory

for analyzing your water qualicy

samples, it is best to conduct inter

views. Provide the labaratory with a

list of questions regarding the analy-

ses you anticipate having done, and
talk din:r_'ll}-' with the Ial'mr-a'mr:.'
manager. When you develop the
contract, include a specific period of
time that your contract will cover,
the scope of work (including maeri-
als the laboratory will furnish],
terms for payment, a provision giv-

[ ing both the tribe and EPA the right
to audit the laboratory, and other
terms and conditiens as required er
recornmended by the tribal pro-
gram, Make sure 1o agree on tum-
around time in advance.
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'1

g o e i R

k. oiiad e Ul s Bt e Lol

b A i g MRk i ks ko s et St sk dah s e 4

QUALITY ASSURANCE AND QUALITY CONTROL

WORKING TOGETHER

While quality assurance, quality

conmmol, and SOPs are separate compo-

nents of a monitoring program, they
worlt tagether ro provide data of
known quality. Together, they mini-
mize the error that is introduced in
sampling, and allow the tracking of

errors that may occur. From failing 1o

add the necessary preservative to a
metals sample 1o inadvertendy using

contaminated glassware, the possibili-
ties for system or human error in mon-

itoring are extensive. Regular control
sampling is an integral clement in a
svsrem for water quality monitoring.

¥ QU samples should be labeled
with the same type of sample identifi-
cation nuinber a» uther samples, and
submitted 1o the libaratory withou
indication thar they are QC samples.
However, these identification num-
bers should be noted in your feld
sample notebook;, and vacked within
- your system as QC samples.

¥ In order to determine the qual-
ity of the laboratory analyses, at
least 10% of the samples you sub-
mit to the laboratory should be QC
sampies. At least 3% of your sam-
ples analyzed in the field should be
QC samples. For a new monitoring
program, however, it would be
appropriate to have as many as 50%
of all samples as QC samples, until

the svstem is finely tuned.

Filtered samples vion be casily contansinaied during tranifer from Glivation reorioiy
w0 sumple botle. (Getieng awisunce from orher members of the ffetd evew s bl
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QUALITY ASSURANCE AND
QUALITY CONTROL

QA/QC includes planning, nssess-
rent, reporting, and making necessary
changes to the warer maonitoring
program to ensure quality dam. The
systemi defined in your QAPP will out-
line what is acceprable for your mani-
toring objectives. [f the results of your
quality control samples fall outside the
acceptable levels, these samples are
rejected. In addirion, carrections may
be needed in your SOPs to ensure that
data are collected property. Evaluation
of qualiry control samples allows you o
determine the qualicy of the overall dara.

(uality contral (QC) sam ples are col-
lected to determine precision and accu-
racy, and can be collected or prepared




Precision &5 a measure-
ment of the closeness of
eata tratliees to each
othrer. Thes is deter-
mined by comparing rhe
resnelis af several med-
surenments taken at one
location. Statistically,
precision is expressed as
a range of concensrarivn
units, wsing relative
percent diffevence or

stanedard deviation.

in the field or laboratory, Field QU
samples are used 1o evaluate data
collection methods and field or
laboratory procedures and analyses,

Laboratory QC samples are-used solely:

to determine the quality of laboratory
procedures and analyses.

PRECISION AND
ACCLURACY SAMPLING
AND CALCULATIONS

There are five basic rypes of QC
samples, numbered 1-5 on the pages
thar follow.  In determining precision
and accuracy, the use of Imu, SEATISTiCS
is required. Each type of QC sample
listed below includes an example of
how the QC resuls would be analyzed

o determine precision or accuracy. -

5:‘!I1'||I|1E'ﬁ o Determine Mrecisitn
Precision gives information about
how conisistent your methods are, |t
does not mean that the sample resules
actually reflect the true value of the

A rridal water guatity laborsiory can be develaped ar pare of the Seceion 1006 grane
program, f:lf'rul.l:-meu.r il e Iprmh..r.rm' 1wfth e fernels arviad srestarliod .6;- o tribal
preETAR 10 perfornt rourine laboratory arales

parameter measured, bur rather that
vour sampling is giving similar resulrs
under similar conditions,

L. A split sample is the result of
taking one sample collected in accor-
dance with SQIPs and splitting the
sample into two bordes. The measure-
ment of agrecment berween the samples
will represent the precision. A sample
may be split in either the field or in
the laboratory.

EXAMPLE:
Precision Calculation for a Splic
Sample

IFa sumiple is split into two sub-
samples, or if a replicate sampling re-
sults in only rwo samples, the following
calculation may i:u. used 1o determine
precision:

Relarive Percent Difference =

Xi—Ka o
RPD - ?]Iﬁ;llﬂm
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2. A replicate sample is obrained
by collecting two or more samples from

the same site, with the same methods,
one immediately alter the other. Such
samples are considered representative

‘sub-samples of the same environment,

Replicate samples are processed nor-
mally through rhe enrire measurement




system, While analysis results will
never be exactly the same far any rwo
'snmﬁh:s due ro natural vadation, the
degree of difference will allow you to
assess the variability caused by field
sampling methods.

EXAMDPLE:
Precision Calculation for a Replicate
Sample !

In order o assess the precision of 2
replicare set where three of more sam-
ples are obrained from the same envi-
tonment, the standard deviztion must
be determined. If four replicate sam-
ples were obtained consecutively from
one location to determine precision, the
following caleulations would be made:

Sample results from laborarory:

Sample # Concentracion (mg/l).
48

xl

% 51
%4 50
Xy 43

The equation for standard deviation, (s)

is:

where LS:':Ki - x)?

1=1
is the sum of the concentration values
for each of the sample resules (x, . . x)
when the average concentration is sub-
tracted from each resulr and the roal
value is squared. '

Breaking the equation inte is compo
nents makes the calculavions simple.

First, T is the average concentration,
found by:

S SR |

Il

In this case:
I;*J-E + 51 + 50+ 45)
1

X

X =7 4BIS

Then, El;li - %)% means the sum of
i=1

(x; -%}° for all values of x from i to n.

by =% 2 0% - TP 4 (s -2 & (x, - 3)°
= (48 -48.5)7 « (51 - 48.5)° 4
(50 - 48,5)% + (45 - 48.5)
= (0502 4 (2.5) + (15K + (-3.5)

(.25 +6.25 5 2.25 + 12.25
2

By placing these valués in the original
equation, the result is:

2T
s 4 -1
o Y
8= ﬁ
s= 7
5=12.6

The smaller the value of s, the berer
the precision, The standard deviation
reflects the scatter of the values around
the average value. The resules of this
calcularion should be compared with




the dara quality objectives defined in
your QAPE (See Element 6 in the
section “Quality Assurance Project

¥ Many of today’s calculators per- -
form the standard deviation ealculi-

Flans.”) - tion. Consider purchasing this type - G
of equipment under your Section
Ifa relationship between the standard 106 grant. _ - -

deviation and the concentracion level is e —
cleady evident, use the coelhicient of EXAMPLE:

variation {cv) to determine precision, e : ;
Precision Calculation for a Sampling

IR -é ““'m Event 'l.‘:-j]q.: f‘}FrL!h d—
In this example: For asampling event involving 80
v = &0 (100) samplis and 2 QU scheme of 10% ofall
48.5 samples being analyzed for precision, —
cv =954 every 8th sa.rﬁp'Er: could be split, The fol-
_ lowing measurements and calculations --
When conducting an extensive sampling  could be made ro determine QA/QC.
event (collecting samples ar different The results of each pair (x, and x,) are e
locations during one trip), plan ahead listed 1n the table below. Also lisred are g
for the rypes-and number of QC the calculations thar could be made for
samples that you will need to collect. average concentration (X, standard devi- -
You will wanr ro meer the minimum of ation {s),-and coefhicient of variatdon (cv). -
102 laboratory QC samples for every —
sampling event, and compaose the preci-  The precision of the individual mea- —
sion and accuracy makeup based on the  surements for this sampling event
needs of your sampling. If you want ta could be estimated o ber (0.07) (x) e
evaluate the precision of the analysis for
an entire sampling event, you <ould More complicared calculations may be ~
colleer either a series of split samples or necessary for results where a constane -
a series of replicate samples. The Fol- relationship does not exist. Such caleu- -
lowing example is for an event using a farions are not included here, but can ot
series of split samples. be found in most statisoes texis.
X X X 5 v (%) -
I3 B 1.60) A4 9
1.7 1.6 1.65 D7 ]
2.0 2.1 2.05 i | 3
2.4 z1 235 21 G
=7 24 233 21 ]
3.9 43 4.10 .28 7
5.0 4.5 4.75 .35 z
s 47 495 35 4

average cv.= %




Samples to Determine Accuracy

In order to determine the accuracy
ol samples, they must be compared o2
telerence material which is of a known
concentrarion. There are two types of
QC samples which derermine accuracy.

3. A spike sample is a sample chac
has a known amount and concencrarion
of 2 constiruent, such as a meral or pes-
ticide, added to it. By introducing a
known quantity into a regalarly collect-
ed sample, and determining the percent
of marerial thar is recovered in analysis,
an evaluation of accuracy can be made.
Samples can be spiked either in the
ficld or in the laboratory.

By spiking a sample in the field and
determining the percent recovery of the
substance added, the resuls will reflect
effects associared with preservation,
shipping, laboratory preparation, and
analysis.. A spike added in the laborato-
ry will incorporate effects associated
anly with preparation and analysis.

Always vemember sifery considerarrons 1w sim-
pling during high ru-aff

EXAMPLE:
Accuracy Caleulation for a
Spike Sample

A sampling event collects 100 sam-
ples. To meer QA/QC requirements of
10%, 10 samples were selected o be
spiked and evaluated for accuracy.
(Note: When creating spike saﬁﬁplﬂ, a
sample is split. One resulting sub-sam-
ple is spiked; the other is lefr unspiked.)

Aecuracy is the agree-
menr between the mea-
sured amount of @ con-
stttuent and the amount
of that constitwent that
is actually present.

This is devermined by
averaging several sam-
plas with a bnown value
ctcleledd, and detevimining
baw close they are to the
ersie velie

Unspiked Sample Spike Value Spiked Sample Recovery % Recoverv/Bias
{H.]' : ( r.:' [ﬁi} {-"!L'. - BJJ -'q'l's :[ .Hj (100}
4.0 20.0 22.8 18.8 ° 94.0
78 20.0 25,2 18.3 91:5
4.5 20.0 25.4 20,9 104.5
1.3 20,0 21.2 19.9 095
17.3 50.0 66.7 - 494 94.8
263 100.0 12810 4 100.7 101.7
5.7 20.0 24.8 19.1 955
5.0 20.0 24.8 19.8 99.0
62.5 200.0 260.5 197.8 98.9
34.5 100.0 353 100.8. 100.8




This means that saristically, if the per-
cent recovery is + or - two standard
deviations, it is 98.0% +2 (4.0), and
will fall between 90% and 106%
recovery 95% of the time. Accuracy is
generally reported as a percentage (%5)
of bias,

% Biaz =P - 100
In this case:

% Bias = 98-100

=2

4. A blank sample consists of a sam- .
ple conrainer that is filled with distilled
or deionized water rather than water
taken from the stream or lake being
sampled. A blank can be used to test
the aceuracy of field or laboratory
equipment, or to let you know whether

Esgrispment caltbrarion dalg:r st E:wﬁa:lpr 1o the tridad and sontract biborateries, CONStitlents are hn’.‘i]’lg carried over from
Dhacumenting the calibration J’H‘Mfﬁ?‘ ffﬂ'?_’lj'll"ﬁ\f ﬂfl‘gi.rr;n'rhﬂﬂ sl J'Jr{r}__uﬂn o ieden- . one !:Iml'.llE' to another [hﬂ‘]“ﬂj] Prg,h_
tify driy dasmaged or broken equipment. When evaluaeing results, caltbration logs can .y . T
help yous to detersrine the syem bias of beboratary spipmens. lems Wl'm1¢'-]"“¥' '.L“':h“"' ar Pmcdm‘ﬂ It

: any constituent is recovered during

analysis of a blank sample, it is an indi-
cation that some procedure is allowing

Average percent of recovery is: feir conamination or error. Some
L PRE ] blanks are prepared before going into
P= . the field, some are prepared in the feld,
980.2 ' '

Bia is the difference’ 2

between o troe valus T = 98.0%

ane a meazured vale, :

elne o rﬁj:f:mrﬂjn .'j:_-. express accuracy for the data ser,

iml i I:Ili_.f the standard clrvia[inn'._

Drvomized water s ssed in the laborvatary and the
il so vinee sampile carsainers, equipmeny, wd
lbordtory ware. The unit thount here frwfarms
vegnlar fup water inte desomzed wiier?




and some are prepared in the laboraro-
ry. The preparation will -:[u;:pcnd an the
purpase for using a blank.

Samples o Evaluate Equipment

. Performance

5. A calibration check 1= used o
check equipment performance with
laboratory-prepared standards, or in
accordance with manufacturers guide-
lines, to ensure thar equipment is oper-
ating properly. A reference sample of
known concentration is used to mea-
sufe accuracy. Percent bias can be de-
Iuﬂnfnci_.l using the following equation:

i Bias = LU0 (average value -“rrue value)
trie ".-'ﬂ.lLFC

Measurements for such parameters as
pH. alkalinity, hardness, dissolved -
gen, and even remperature should also
include a component of quality conrral,
Such QC will allow you to evaluare the
accuracy and precision of both your
methods and your equipment.

Another measure of QA/QC is to eval-
uate the bias of the system. Biasis the
amount of difference berween a mea-
sured value and a rrite value thar is due
solely ro analysis system sources.

EXAMPLE:
System Bias ( “alculation

3 mﬁmlc of a known concentration
(50 mg/l) is analyzed four rimes to
determine the bias. The resulis of the
analyses are:

X = 48 mg/l
x: = 51 mg/l
¥y = 50 mgfl
xg = 45 mgfl

=

First, the average concentration is deter-
mined by the formula;
(%) +. .+ %)

n

or, in this case:

(48 + 51 + 50 4 45)
4

Ll

194

X= 485 m};,"].

MNext, the biasis determined by sub-
rmcting l]:u:' true L'ulu,.;:ut:nn,iq‘}n Fmrn
the average concentration.

B=x-T

or:
B = 48.5 mg/l - 50 mg/l
B --1.5 mg/l

This is the average amount of bias thar
the process of system analysis may con-
tribute to cach sample in' this analysis
rumn, for the samples thar this machine
is running, until it is calibrated again.

¥ Laboratories conduct their own
quality control checks — including
collocated samples (those that are
arranged or organized in a certain
manner}, replicates, splies, and
spikes — to determine their own
quality. When contracting with a
laboratory, be sure 1o get a copy of
their QA/QC plan and indude it as
an appendix w your QAPP Also,
discuss how Frequently the laborato-
ry will amalyze quality control sam-
ples, and be certain that the resuls
from the laboratory’s internal quali- |
ty control samples are included in '
the report on your dara.




Comipleteness is a mea-
sure of the nuonber of
samneples intended to be
talken compared ro the
wummber of samples actu-
ﬂ'fl:',l taken, tx;nrmtﬂ’ 15
@ percentage. If'a study
defines 80% complete:
mess, then 80 ouy of 100
saneples weuse be accepr-
abile a5 valid samples. A
sanple may bhe deter-
ueined to be invalid and
rejecied from the study
because it was contami-

nated or destreyed

somewhere i the sam-
pling precess.

N Lo r;H!-'E'J{‘r' sanmples wild be tn:J.{'."n'{:'J sd':r-e'i'r.j'l"lrll'a:am o uhtfer r'rtlc:lf'} da ani frzed

EVALUATING RESULTS AND
DETERMINING QUALITY

Once you have complered sampling,
sent the samples w the laboratory for
analysis, and received the results, you
will need to determine the quality of
your data. I'rocedures for determining
this should be covered in the *Valid-
ation and Verification” section. of your
QAPE {See Element #14 in the
tollowing section.) Bur, how do you
actually evaluare the dara?

Compare the results of your data wich
the informarion from your field note-
book. From this, you may be able to

identify errors (if any), and the source
of these errors.  Use the precision and

accuracy equations outlined above e
evaluate the quality of your dar.
Additional methods which are maore
rechnical and stanstical in nature may
also be used. (Consulc Srendard
Merhad.)

o rosal comeensrarion of @ constienent. Others, mech ay the sample shonne beve, wifl
bre foliered fni ehe forld wnd analimed for disselved concenrarions.

After a determination of the precision,
accuracy, and completeness of the dara
is made, you will be able to do one of
the following: Completely accept the
data that you collected, accept them
with restrictions; or reject them. If vou
miust reject a portion of the data, vou
should go back and review the proce-
dures thar were used both in field col-
lection and laborarory aralysis to deter-
mine where errors were introduced into
the sysremn, and how these errors can be
avoided in the future.

¥ When conducting environmen-
tal monitoring, be sure to document
all of the procedures and changes in
procedures that you make, both in
the ficld and in the laboratory.
Along with the SOP manual and
QAPE, keep waterproo( field and
laboratory notcbooks available o
use at every location. Record infor-
martion such as current weather,
recent storm events, specific sive
location descriptions, deviations
from SOPs, sample 1D numbers,
and the type of QC samples taken.
Before going into the feld, male
sure your equipment is working
properly, and take spare parts with
ypu in case you need to repair or
replace samething that breaks while
you are out.
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QUALITY ASSURANCE
PROJECT PLANS
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QUALITY ASSURANCE PROJECT PLANS

A QAPP is a document that pro-
vides specific information on how
QAICIC is applied to the collection of
data. It includes information on data
collection, planning, implementation,
and assessment, 1 used properly, a
QAPT |:rrui*idt.'s. the best ol for evalu-
ating the results of moniroring,

Because the information contained in a
AP varies greatly from tribe w wibe,
there is no standard form o be com-
ph:[ﬂ.|. Rather, the examples included
here should serve as a guideline for your
tribe’s unique QAPE For more detailed
information on developing a QAPER
refer o the document £PA
Requarements for Cuality Avurance
Prafect Plans for Envivonmenial Dt
Operations (see References, page 33).

i\. fz%r’r’ ||'|.l:|l' L‘I:H'lﬁi\r |3|'|:I A% 1TTaAnY -Aas Ei
different elements, For tribal QADPEs,
only 16 of these elemenes are required.

¥ Each vear, review your ap-
praved QAPE If there have been
changes to feld or analytical
methodologics, revise thie plan
reflect these changes. Your QAPP

must be current

¥ ' Hiring an independent con-
sulting firm to complete your tribal
QAT is alloweed, but EPA encour-
ages tribes to write it themselves.
Because the QAPT document will
be used by rribal personnel in sam-
pling, its contents must be very
familiar to those individuals: An
outside contractor may not be able
to provide the details specific to
your tribal program as well as tribal
suaff can:

All 25 pm-..sih]c elements are lisied be-
low; an arrow indicates those required

for tribal programs in EP'A Region 8.

= Title and Approval Sheet
= Table of Conrenis
Dhistriburion List
=~ Project/ Task Chrganization
= Problem Definition/Background
= Project/Task Description
> Dhata Quality Objeetives for
Measurement Diata
Project Narrative
Special Training Requiremenrs/
Certification
Documentation and Records
- Sampling Pracess Design
= Samplirig Methods Requirements
= Sample Handling and Custody
Requirements
= Analytical Methods Requirements
= Quality Control Requirements
Instrument lesting, Inspection, and
Maintenance
= Instrument Calibration and
Frequency
Inspection Requiremenss for
Supplies
Dara Acquisition Requirements
[rara Quality Managemen:
= Assessments and Response Actions
Reports to Management
Data Review, Validation, and
Verification Requirements
=~ Validarion and Verification
Methods
= Reconciliation with Dara Quality
Objectives”

This section describes, gives examples
of, and lists the requirements for the 16
elements that are necessary for rribal
warter quality programs.

P EPog-
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n ITLE AND APPROVAL SHEET —
This element must include (1) icle of the QAPE (2) name of the tribe and

tribal organization implementing rhe plan, and (3} names, titles, signatures, and

approval dates for the Tribal Project Manager, Tribal Quality Assurance Manager, w—
EPA Project Officer, and EPA Quality Assurance Manager.

TABLE OF CONTENTS | -

Lists the secrions, 1'1|=1urr5. tables, references, and appendices. A complete doc-
ument centrol number should be included ar the top right corner of every page.

Bection =
Rewvizion MNo. -
Data

ELEMENT #2-Table of Contents Paga of o

This methed of document conrrol 1s advantageous. [F you need to make minor
changes, document contral will eliminate the need to resubmir a revised QAPP;
such changes to the plan can be inserted on a page-by-page basis. Major revisions —
t the plan, however, must be submitied t EPA for review and approval.

PROJECT/TASK ORGANIZATION —
Identifies the personnel and departments within the tribe that will use the

data and make decisions associated with them. Includes an organizacional chart
showing the relationship of these individuals and departments. Do nor use specific
names, but rather job tides. Include ar least one paragraph which describes the
responsibilitics of cach position, how the QA/QC acriviries will be performed, and -
who will be responsible for performing which QA/QC activites.

o Sgla il




P LD LD OED DD ED0LD LD DEDLD

~ ELEMENT #3-Project /Task Organization
Organizational Chart

Tribal Members
: Tribal Coungil
Tribal Chair
Environmental Committee Chair
Environmental Program Director
Water Quality Specialist (@A Officer)
Water Quality Technician

The Water Quality Technician will be responaibls
for the field collection and tribal laboratory analysis
of samples, and reports to the Water Quality
Specialist. The Bpecialist will ovarsee the water
quality monitoring program, act as QA Officer, and
report to the Environmental Program Director
The Program Dirsctor is i
responsible for

reviewling the work
performed and mak-

Ing recommendations

to the Environmental
Committee: The
Committee Chair reports
to the Tribal Chair and
Tribal Councll, who then
inform Trival Members,

PP




Dol oDr DD r Do oD oDl B

. PROBLEM DEFINITION/BACKGROUND —

Brietly scates the specific problem to be addressed in the warer quality moni-
toring project. Includes l'lrit‘.lqh.u..kgmu_nd information on the project. Includes a
descriprion of the EPA program thar is funding the monitoring program. The - -
QAPP may reference this information from the annual workplan.

ELEMENT #4-Problem Definition /Background
The Tte Mountain Ute Tribe is developing a
water quality program with funding from the EPA
Clean Water Act Bection 106 program. Thea tribe is =
| establishing 8 bageline water guality monitoring
. psmamisl program for surface water chemistry. The pur-
| pose of collecting data 13 to support the trice's
"'I long-range goals of developing tribal rules and —n
| | regulations and water quality standards, and

L éreating an overview of the quality of reserva-

tion waters. See the Section 108 grant work- =
plan for specifics on the problems to be e
addressed In water quality monitoring,

|
- enliacted fro

" l:':'.;l:n:':[i_i i b .l’-ri?:; r,!-wg‘
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5 PROJECT/TASK DESCRIPTION —
. Provides a description of the work that will be performed. This description

should be as thorough as possible. If appropriace. maps and orher descriptive fig-

ures are helpful to describe the data collection location. Because this portion of the R
QAPT is mast likely ro change from year to year, the most effective way o provide
this infermatian is by referencing the wribal workplan. (Certain other parts of the
QAPP will remain constant because procedures such as sample preservation and
handling for certain constituents are unlikely to change.)

The description in the workplan should include an identificanion of all measure
mients that will be performed during the project. All measurements should be clas-
sified as either critical (required for the project) or non-crinical (informational).

oD | y
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— Equipment and personnel thac will be used should be included. Performance and
calibration requirements, as well as the methods and procedures to be used for feld
and laboratory sampling, may be cited from the tribal Standard Operating
Mrocedures manual,

ELEMENT #5-Project / Task Description

The Ute Mountain Ute Tribe is located in extreme
southwest Colorado, with portions extending into Utah
— and New Mexico. The reservation ¢covers approxi-
mately 800,000 acres, Four drainages traverse the
reservation, hm‘tudin;g the Mancos River, San Juan
River, Me Elmo Creek, and Navajo Creek. Soms of the
surface water bodies serve as irrigation water, and
are also important to fish and wildlife resources,
Ingcluded are numerous groundwater wealls used for
construction and livestock water, BSelection of moni-
toring sites was based on historical monitoring data.
Measurements which will be made are listed in the
approved Section 108 grant workplan under Tagk #4,
*Monitoring Program.”

n DATA QUALITY

OBJECTIVES FOR
MEASUREMENT DATA
State the project objective, or referenice
it from the workplan. The abjective
must be deseribed in naumeriecal erms,

. This allows you to know what mea-
surements must be taken and with
what frequency. By establishing
numerical goals to supporr the objec
tive, you will be able to determine how
many samples to collecr and what ana-
Iytical methods to use to give resules a
the sensitivity required,
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In this section you will identify the scope of the project, including the time frame
for En!‘ldl.lt"tjl:lg the rJ‘mﬂituring, and the constraine on the project. 'List why the
data are needed and for whar they will be used. Being very specific, lisr what com-
pounds are being measured, the detection levels of the compounds, the reporting
umnits, the acceprable level of confidence for cach (standard deviation and percent
bias}, and the cration for the sourceis) of this information (CFR or Standard
Methods). The easiest way to do this is to present the informarion in a table thar
specifies the quality of the data needed to achieve the project objective.

ELEMENT #€-Data Quality Objectives for Measurement Data

Detection  Reporting  Preclsion  Accuracy Cbmpletancss

.- |pH 0.01-14.0 8O 0.13 0.08 Std Met 80
conductivity 0-10,000  mhos/ecm 8.2 48 Std Met 80
iron Q02  mgh 16.8 0.06 Std Met 80
zine 0.008 mg/1 8.4 0.4 8td Met 80

QDD

Precision, accuracy, and completeness should be expressed in terms of numbers.
Representativeness and comparability are not numerical but are descriptive evalua-
tions of items such as sampling locarions and the sam pling scheme.

Representativeness is the expression of the degree to which data accurately and pre-
cisely represent a chasacteristic of a populacion, paramerer variation, process
condition; or envitonmental condition. The Ute Mountain Ute Tribe's water
quality menitoring program is set up to delineare the water qualicy of the reserva-
tion by drainage.

Comparability is the confidence with which one dara set can be compared to
another. Conisistency of reporting units, standardized analytical mechiods, and stan
dardized data formarring will ensure comparability,

Mate: The levels selacied for Arept biliry |{I."Elr1'll.| satirciy on the ohjectivels) of vour an’.':l.fl.lrinl.; Progran.
For insgance, the sceuney and preciion wsed when monitoring for legally-defensible dara for gn Envirenmenia
apact Statement would need to be much higher dhan thiose sed when maonitoring for baseline data to cassify
TESETVATION WalErs
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SAMPLING PROCESS
7 DESIGN (EXPERIMENTAL

DESIGN)

Qudlines, in general terms, the experi-
mental design of the project and the
anncipated project activities. Includes
sample design, sample frequencies,
marrices, and 4 schedule of milestones.
It is recommended that a map be
included thar identifies sampling loca-
tions. This section describes how
sampling locarions and Frequeiicy of
sampling were decermined: it will vary
with each monitoring plan thas you
design. The best way to address this
requirement is 1o reference this infor-

Hana"beld conductivivy mvter with probe ataehed. Eguipment fichas this can be
mation from the grant workplan. . daken dnte the field to perform en-ite analyis,

SAMPLING METHODS REQUIREMENTS
H This is a specific list of the constituents for which you will be sampling and
the methods you will use to do the sampling, A good way to illustrate this is by
developing a table of the constitucnts and then listing details regarding the conrain-
ers, sample preservation methods, mavimum holding times, and procedures. This
information comes directly from the methods in 40 CFR 136 of Standard Methods,
or from the analyrical laborarory. It is best to include in the rable all possible
constituents found on the reservation, even if you do nor anticipate monitoring for
all of them immediately, :

ELEMENT #8-Sampling Methods Requirements

Parameter Procedure *  Container Preservative ° Hold Time
pH Meter Poly/Glass None 8]
iron Atom Abs . Poly - HNOS3 B months

LA A A A AR AR R AR R R AR E A AR R R AR A AEND
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E SAMPLE HANDLING AND CUSTODY REQUIREMENTS
Diescribes the procedure thar will be used for keeping track of and shipping or
delivering samples to an outside laboratory for analysis. Describes the chain of cus-
tody for both the ficld and the laboratory.

BLEMENT #9-

Sample Handling & Custody Reguirements

Samples will be labeled in the field at the sam-
ple location. Minimum information on the identifi-
cation labels will include

sample location

sample mumber

dete and time of collection

sample type

gamplers name
preservation meathod

gamples will be sealed and pressrved
appropriataly for shipment, and be accompa-
nied by a chain of custody (COC) form. Upon
redeipt by the lab, the receiver will sign the
COC form and return it to the Water Quality
program staff. A copy of the final COC form
will accommpany the data resulta in tfue reporh
from the laboratory.

s r;“:vl':“'""‘
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-Illﬂ.‘:f.l.f} e |.:Jr||':-l..'r.|_1 B -
i!-'uf fra phie comEET

arr e
i L

perripeT
ot labar

aroaf

m ANALYTICAL METHODS REQUIREMENTS

This element is a list of the analyrical methods that will be used. These can
casily be included in the rable developed for Sampling Methods Requirements (see
Element #8, on previous page).
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can be used to determine error in sampling, listed in the

previous section " Quality Assurance and Quality Conrral. Bample Tvpe QC Fregquenoy
Working Together.™ These QU requirements should be Field 5%

determined when creating the monitoring plan, It is best

R e : Laboratory 109
o present this informarion in table form. Also, reference

the contract laboratory’s QA/QC plan.

12 INSTRUMENT CALIBRATION AND FREQUENCY

. T'his element describes how all of the instruments {field and tribal laborarory)
are calibrated, along with the type of standards that will be used, Specific proce-
dures for calibraring equipment will not be listed in chis section: rather, these
procedures should be included in the tribal SOP document. A simple reference

tor the eribal SOP will fulfill che requirements of this element,

If the tribe is using a contract laboratory, it is acceptable ro reference the laboratory's
- QA/QC plan as it pertains to the laboratory’s instrument calibration, frequency,
and tracegbility.

ELEMENT # 12-Instrument Calibration & Frequency

All of the fleld instruments will be callbrated
according to the manufacturer’s recommendations.

Any deviation from these recommendations due to
specifie peculiarities with certain instruments will be
documented in the monitoring program of the grant
workplan. All standards will be iraceabls to a nationally-
recognized standard and documented in field logbooks.
All instrument calibration information ean be found in
the tribal Standard Opersting Procedures.

The calibratinns, frequency, and traceability of
laboratory instrumentation are conducted in accordance
with Sectlon #_ of (laboratory’s name) QA/QC Plar.

A copy of the reference is included as Appendix A.

PP DD oD DD DD oD
m QUALITY CONTROL REQUIREMENTS ' -
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Phis refers to the five different types of QC samples char
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ASSESSMENTS AND RESPONSE ACTIONS

This element identifies the tvpe
of assessment activiries that are ro be
conducted during the lengeh of the pro-
ject. Assessments are formal evalua-
tions of organizations and individuals
performing activities for the project.
This usually includes, but is oot limiced
to, the tollowing:

Performance Evaluations; evaluanons
ol the mdviduals or TR LT T T Y
{il_‘l:.'fudiu[_; Willer l.:illiilil._‘_..' Progrms or
laboratories parricipating in the projecr)
involved in sampling, analysis, and/or
interpretation of dam. Performance for
any or all of these endtigs can be stud- -

ied and outlined ina written report or
pcri'nrm.m CC TOVICW,

Coaperation in recoraing dat in the field can belp fo erpure dieta qoarliey, Many
errary e made m transeribing dita Fow meter to aarasheed. State vach reading
alinid, recored ot and then repear it wlowd 1o minimize transcription érrar

VSOV

System Audirs: audits of the equip-
ment, personnel, and procedures by
lriiﬁ‘:ll ar ]:.p.". I'!IQ'.T.‘“!I”“—(_‘] l.l'l fjt‘lfrﬂlil“_‘
the adequacy of the analytical measure-
ment system; data collection, and
other system components. The aud
may consist of a field or liboratory
audir that evaluares operations against
the requirements of the approved
QAP and procedures. System audit
reports note problems and allow
carrective actians o be mken 1o
protedt the validity of collected daga,
When contracting with a laboratory,
a tribe should include a requirement
that both the tribe and EPA may con-
duct system audits on the laboratory
at any tme.

Management System Reviews: allow
tor reviews of the tribal management
system associated with project
oversight.

Data Quality Audits: provide an
opportunity for tribal and EPA repre-
sentarives o review dara resules and
t'.f]nll?:]re_‘ l:llﬂ.'rl'l “:ith P'I'I'I'.Ft'\_'l' I_'I[hl.li'l_"t'
objectives, :

Inspections: site il‘.l:.pcn:!:nn_\ allow for
evaluation of conditions and proce-
dures in field and laboratary sertings.

This element also discusses what
action(s) will be taken if sample resules
indicate 4 problem in the data collec
tion and/or data analysis aspect of the
project.
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ELEMENT #13-Assessments & Besponse Actions
In order to identify any problemes). the tribe
will conduct a self-assessment of the sampling
and analysis of the data collected—akb least
onee a vear during the praject. If a major
problerm exists, corrective action will be
immediately taken and documented. In those
aituations where independent expertise is

nesded to assess a cartain aspect of the pro-
ject, the tribe will request technical assis-
tance from the U.8. EPFA. The U.8. BEPA
Froject Officer or Regional Quality |
Assurance Officer may conduct any type ;-‘-,”mmw :
of assessment at any tima during the mf'}'_,"::'rr,-ﬁ.}..r,r:i}:;; T o

R g

——

M--"?'Tf,lﬂ,- o

length of the project. This includes con-
ducting assessments of any contractor or sub-con-
tractor performing sampling, analysis, or any
other activity directly related to the program,

14 [J.-"q_.'l'!\. REVIEW,

. VALIDATTON, AND VERI
FICATION REQUIREMENTS-
This secrion states the eriteria thar will
be used o review the dara thar were
collected and to decide whether they
will be :1cc-:'pmi, rejected, or qualified.
A starement of whar will be done, and
by whom, is all thar is needed. A
description of how this will be done
should be provided in the QAPP
"Walidation and Verificarion Methods,”
Element #15.

SRR AR A AR ERESAERRAREA2ARAARRAAALD
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 BELEMENT #14-
Data Review, Validation, & Verification Requirements

It 15 the responsibility of the Water Quality
Speclalist to evaluate raw data generated by the tribal
or contract labdratory for appropriate numeric redue-
tion, data guality, and acouracy. All data will be
reviewed and reported in units specified at the detec-
tion level of the analytical methods used.

To reduce dats point loss, data that are reported
as “less than” detection level will be incorporated gt &
value of 1/2 the dstection lewvel.

Onee data are generated, they will be compiled in
a database file. During this data transfer the infor-
mation will be reviewed and verified
in accordance with the data quality
ohjectives. Data generated in the
laboratory will be validated by per-
formance checks such as duplicata
sampls analysis, linear regression
curve fitting for standards, spike

recovery, inter-laboratory sample
gxchange, and unknown sample
analysis reports.

Data units will be system-

_‘r o o indiett q”'.l'l,i'hflrlz'i-: ;;::-;Ir_ﬁ atically reported in milligrams
sersebrtses (imse) S " 1c hat e O 8 .nrr}nﬂ i per liter Cmg/D), unless other-
M REETEEEET gyt g RS TET n find! : 1
Eath the wunber and O rock Amd 3¢ sihiat Yo wise noted, for all parameters

i ot S
of pile pEEtEET

except pH and conductivity. Scientific notation will be
used, and significant T@Lr‘es will corralate with detec-
tion levels. Both graphing and narrative cunchsmua
will be used to deseribe the water quality results and
trend variations.

oD
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VALIDATION AND VERIFICATION METHODS
‘This section describes the process used for validating and verifying daca. It
should describe how errors, if detecred, will be corrected, and how the analysis of
quality control data, detection limits, instrument calibradions, and special condi-
tons will be performed.

ELEMENT #15-Validation & Verification Methods

The Water Quality Specialist will be responsible for
receiving the data sheets and fisld/laboratory note-
books, checking for errors in identification numbers,
decimal placement, dates, times, units reported, and
comments. - Personnel colleeting data will be contacted
immediately if there are data gaps or If scheduled
sampling times were misged. The Water Quality Spe-
cialist will make every attempt to screen inaccurate
data before they are entered.in the databasge by ana-
lyzing all quality control data, including chain of cus-
tody, spikes, replicates, sample bholding times, blanks,
equipment calibrations; and sampling conditions.

Quality control sample results will be evaluated
individually by performing appropriate mathematical
analysis for precision or accuracy for each sample.

Only the Water Qu4lity Epecialist and Water Quality
Technician will be allowed tc access project data and
submit reports to data users, All data will be accom-
panied by QA /QC information.

Data will be printed out in lists and graphs, with
lists checked agalnst original data sheets. The Water
Quality Technician will be responsible for correcting
dats entry errors. A second examination will verify
that eprrections are completed. Inaccurate data will be
discarded, and date anomalies will be evaluated on a
case-hy-case basis.

P OLP oD
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m RECONCILIATION WITH DATA QUALITY
OBJECTIVES (1D00s)

This activiry is conducted once the data results are caompiled to determine whether
the data collected for the project really meer the ebjectives of the project. 1F the dat
quality objectives have not been met, the problem can be addressed either by cor-
I‘tc?'rlll_!‘.', errors in the systen, or h}' utiiu.ﬂirlt: the ::li:lir.t tives, lo meet ths |1.":lui1'|'-
ment, simply describe the process thar the program will use to evaluate whether the
I.J".J{.jﬁ li-'l‘:.'L' lh."l'.'r'l met. .

ELEMENT +#16-
Beconeiliation with-Data Quality Objectives
(DQOs)

Established DQ0Os will be compared with the
resulta of all @A /QC samples. Data that do not
meet. DQOs will be discarded from the analysis
and not re-samplad. Completeness, accuracy,
pmcisidn, representativensss, and comparabili-
ty will be svaluated by the Water Quality
Specialist.

The 16 elements described here are
thase thar must be covered ina tribal
QAP Any ol the additional nine
clements may also be covered, as a tribe
wishes, EPA staff is available to assist
tribes throughout the development of
the QAPE  Project specific changes
should be made annually ro the moni-
toring program descnibed in your grant
workplan., Changes in your QAPP
must be sent to EPA for approval,

Miakv  checkfene q."".'l'l'll'l tihe O I ETIE PO will seed wo rake inro ithe fieled, Check ot i
yoou. Ptk yover vehicle, Afurys rewteniber ipare elipiment parts,
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HELPFUL RESOURCES

GLOSSARY
Abatement: The reduction of warter pollution sources.
Accuracy: The closeness of a measured value o the rue value,

Aliquot: A [raction of a sample prepared for the analysis of particalar constituents,
sent in a separate container o the analyrical laboratory,

Analytical Laboratory: A laboratory under contrace with a tribe or state to analyze
warer samples collected from the field.

Analytical Laboratory Duplicates: Aliguots from a sample that is splic in the ana-
lytical laboratory. The aliquots arc analyzed in the same batch.

Anion: A neganvely-charged ion.

Assessment:. An evaluation of sources of warer pollution, describing the nature,
extent, and effect of pallurion.

ASTM Type | Reagent-Grade Water: Deionized water which meets American
Sociery for lesting and Macerials specifications for Type 1 reagent-grade water, that
has a2 messured conductance of less chan 1 5fcm at ot

Bias; The systemaric difference berween a ‘measured value and a true value.

Blank Sample: A sample of ASTM Type I reagent-grade warer analyzed as a
quality control sample.

Calibration Blank: A solution used in standardizing or checking the calibration of
analytical instrumenis: aleo used to determine instrument detection limies.

Cation: A positively-charpdd ion,

Comparability: A measure of dara that expresses the confidence with which one
data set can be compared (o another.

Completencss: A measure of the number of samples intended o be taken com-
pared to the number of samples actually taken, expressed as 2 percentage.

Conducrance: A measure of the electrical conductance or total lonic strerigth of 4
water sample expressed as S/em ar 25°C,

COOCD




Confidence Interval (95%): A set of possible values within which the true value
will lie within a probable chance of 95%.

Constinient:' A Cl.“ll'l'lpl'.ll.'.ltl'll' which is part of a whole. For example, zine may be
one constituent of a warter sample that has many tvpes of heavy merals in ir.

Database: Computerized results of a survey, which include the raw, venfied, vali-
dated and tinal dar sets as well as back-up and historical dara ses.

Data Quality Objectives: Qualitarive and quantitative speaifications used ro
design a study thar will limir uncéreainty te an acceptable level.

Detection Limitz: The lowest concentration or amourit of the cotponent of inter-
est that can be determined by a single measurement ar a stared confidence level.

Ficld Audir Samples: A srandardized warer sample submined ro a field laboratory
to check overall performance in sample analysis by Gield and analyucal laboratories.

Field Replicate Sample: An additional sample collected at the same location
immediately atrer the first sample. e is possible to have more than two replicate

samples.

Holding Time: The time during which a sample is collected, preserved, and
analvaed.

Matrix: The physical and chemical compasition of a sample being analyzed.
Parameter: A quantity whose value varies, used interchangeably wich “constituent.”

Percent Recovery: The amount of constituent recovered from a known added
CONCENTFAion.

pH: The negarive logarichm of the hydrogen-ion activity. The pH scale runs from
I (most acidic) to 14 (most alkaline or basic); the difference of 1 pH unit indicares a
10-fold change in hydrogen-ion activiry,

B YR ¥

Precision: A mensurement of the closeness of daa values to one another,

Ouality Assurance: A ser of operating principles and procedures used to ctectively
collect environmental dara and determine how believable or reliable they are.

Quality Contrel: The sct of steps taken during sample collection and analysis w
ensure thar the data quality meers the minimum standards established by a Quality
Assurance Project Plan.

OO0




Reagene: A substance added 1o water to determine the concentration of a specific
analyte,

Remediation: The act of correcting a problem; returning a siruation to its proper
condition.

Representativeness: A measure of data quality; the degree 1o which sample dara
accurately and precisely reflece the characteristics of a population.
L]

Sumple: An environmental substanee (e.g; water, air, soil) that is measured for
specific paramerers.

Sample 1T The numeric identifier given to each sample and quality ¢ontrol
sample.

Spike: A known concentration of an analyte introduced into 2 sample or aliquot.

Smndard Deviartion: The square root of the varance of a given statistic, vsed in
determining the error of sampling,

Systematic Error: A consistent deviation from an expected or known value in the
results of sampling ard/or analytical processes. Such an error commonly resuls in
biased estimations.

Turbidity: A measure of light scartering by suspended particles in an unfiltered

water sample.

Validation: Process by which data are evaluared for quality with reference to
the intended data Lses; includes evaluation of the potential for error after dara
verification,

Verificatinn: Process of ascertaining, the qu;lli[}.- of the data in acéordanée wich the
minimum standards established by the Quality Assurance Project Plan.




LIST OF ACRONYMS

CFR
coc
CWA
DOQO
EPA
QA

‘QAPP

QAIQC

QC

SOp

Code of Federal Register

Chain of Custody

Clean Warer Act

Dara Quality Objective
Cnvironmental Protection Agency
Quality Assurange

Qualiry Assurance Project Plan
Qualiry Assurance/Qualiey Congrol

Qualiry Control

Standard Operating Procedure
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REFERENCES

For informarion abour how to obrain the references listed below, or if you have
questions about further references, contact; Tribal Water Quality Coordinaror, EPA
Region 8, 999 18ch Streer, Suite 500, Denver, CO §0202: (303) 2931570 or
{800) 227-8917.

EPA Requivemenzs for Quality Assurance Praject Plans (QAPP) for Environmental
Datta Operations. EPA/QAIR-5, U8, Environmental Protection Agency, Office
-of Water, Washington, DC.

Handbook of Methods for Acid Deposition Studies.  Laburatory Analysis for
Swrface Witer Chengistry. 1987. EPA 600/4-87/026. U5, Environmental
Protection Agency, Acid Deposition and Atmospheric Research Division, Office
of Acid Depuosition, Environmenral Monitoring and Quality Assurance, Office
of Research and Development, Washington, DC.

Handboak af Methads for Acid Deposition Stiedies. Field Opevations for Surface
Water Chemusrry. 1989, EPA 6D0/4-89/020, U.S. Environmental Protection
Agency, Acid Deposition and Atmospheric Research Division, Office of Acid
Deposition, Environmental Monitoring and Quality Assurance, Office of
Research and Development, Washingron, DC.

Moniroring Guidelines 1o Evatuate Effects qff'j‘}m_rr{'y Activizies on Streamis in .I‘.;Il_i'f'
Pacific Nortinoest and Alaska. 1991. EPA 910/9:91-001, U.S, Eaviroumenial
Protection Agency, Region 10, NIS Section, Seattle, WA.

Rapid Biowwssessment Protocols for Use in Streams and Ricers, Benthic Macro-
invertebrates and Fidh. 1989, EPA-444/4-89-001. U.S. Environmental
Protection Agency, Office of Warer, Washington, DC.

Standard Methods for the Examination of Warer and Wastewarer, 17th Edition.
1939, American Public Health Association, Ametican Water Works Association
and Water Pollution Conitrol Federation, Washington, DC.

Stanedard Cperating Procedures for Field Samples, 1988, U.S. Environmental
Protecrion Agency, Region' 8. Environmental Services Division, Denver, Co.

Wiater Management Solutions - a Guide for Indian Tribes. 1993, U8, Environmental
Protection Agency, Region 8, Denver, CO.
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